Down-regulation of SP1 DNA binding activity in the process of radiation-induced pulmonary fibrosis.
To determine changes in the expression and function of the transcription factor SP1 in radiation-induced pulmonary fibrosis. The right lungs of female Fischer rats were irradiated with a fibrogenic single dose of 20 Gy gamma-irradiation. SP1 mRNA and protein expression was determined by Northern and Western blotting, respectively, between 30 min and 12 weeks after irradiation. Cellular localization of SP1 protein was characterized by immunohistochemistry (peroxidase labelling). SP1 DNA binding activity was studied with electrophoretic mobility shift assays (EMSA). Eight weeks after irradiation, pulmonary fibrosis was first observed. SP1 DNA binding activity showed a short-term increase from 30 min to 12 h after irradiation. Thereafter it remained quite stable until 1 month after irradiation. However, 2 months after irradiation, SP1 DNA binding activity was no longer detectable. The SP1 mRNA level was not reduced at this time, nor was there a reduction in its size. However, Western blotting revealed the occurrence of at least two slightly smaller additional bands 2 months after irradiation whereas the original SP1 band vanished. This suggests a degradation event of SP1 taking place near one or both ends of the protein. Most of the SP1 protein was found in type II pneumocytes and alveolar macrophages of the normal and fibrotic lung. Bronchial epithelial cells were also positive. In the fibrotic lung, proliferating fibroblasts also become positive. The functional knockout of the transcription factor SP1, in the process of irradiation-induced pulmonary fibrosis, is demonstrated. This should help elucidate the severe disturbances in transcriptional regulation, cellular proliferation and differentiation occurring in the lung at long intervals after irradiation.